Introduction
============

The development of human papillomavirus (HPV) vaccines has been touted as a tremendous public health achievement for the potential prevention of cervical, vulvar, vaginal, anal, penile, and oropharyngeal cancer. The first HPV vaccine was initially approved by the US Food and Drug Administration (FDA) in 2006, and the newest nonavalent vaccine was approved in 2015.[@b1-rmhp-10-029] The Advisory Committee on Immunization Practices (ACIP) added the HPV vaccination to the immunization schedule for adolescent girls aged 11--12 years in 2006, and the recommendation was extended to males in 2010.[@b2-rmhp-10-029] Even so, the uptake and completion of the HPV vaccine's three-vaccination series has dramatically lagged behind anticipated rates,[@b3-rmhp-10-029] and increased immunization coverage remains a public health priority and Healthy People 2020 goal.[@b4-rmhp-10-029]

State-based policies to mandate HPV vaccination are politically challenging, due to the fact that the vaccine protects against a sexually transmitted infection, and parental concerns with the vaccine have been widely documented.[@b1-rmhp-10-029],[@b5-rmhp-10-029] Some of the few states who were early adopters of mandatory vaccination for girls have enacted repeals, faced criticism for broad opt-outs, and have not yet passed legislation requiring the HPV vaccine for young males.[@b5-rmhp-10-029] Additionally, there is very little evidence of the impact of vaccination policies on uptake and completion of the vaccine. Laugesen et al[@b5-rmhp-10-029] performed an early policy analysis related to the HPV vaccine, focusing on the years immediately following the vaccination release and prior to the FDA approval for young men. There is a critical need to understand the updated legislative landscape for policies related to the HPV vaccine so that research initiatives can study the effect of policy on HPV-related outcomes. The objective of this policy analysis was to analyze state legislation that focused on HPV vaccination from 2006 to 2015.

Materials and methods
=====================

This study utilized a descriptive content analysis to examine and code sources of data from HPV vaccine-related bills. The National Conference of State Legislatures (NCSL)[@b6-rmhp-10-029] was consulted as a beginning search source, and provided an overview of HPV vaccine-related legislation. The NCSL is a publicly accessible website that organizes all bills that are related to HPV vaccination by year they were introduced and year enacted (if applicable). After consulting the NCSL, individual bills were read and abstracted to determine the type of legislation based on a priori legislative categories: 1) mandated vaccine, females; 2) mandated vaccine, males; 3) public funding offered; 4) mandated private health-insurance coverage of vaccine; 5) provided for vaccine-information delivery; 6) provided HPV-related awareness campaign; 7) bills supporting voluntary vaccination; 8) political backlash and/or mandate-reversal bills; and 9) other HPV vaccine-related legislation.

Results
=======

Only six states have not set forth HPV-vaccine legislation ([Table 1](#t1-rmhp-10-029){ref-type="table"}), and the vast majority of states introduced legislation in the year following initial FDA approval of the HPV vaccine ([Figure 1](#f1-rmhp-10-029){ref-type="fig"}). Far fewer states have been successful with passage of the proposed legislation, and most of the bills enacted focus on awareness campaigns, vaccine information, ensuring private coverage, and public funding. By 2007, 24 states and Washington DC had proposed legislation mandating the HPV vaccine for school attendance, with very little success. Currently, only Virginia, Rhode Island, and Washington have successfully enacted legislation requiring mandates for adolescents to begin the vaccine series for school enrollment. Initially, Texas passed a bill requiring the HPV vaccine, but this legislation was later repealed. Currently, Rhode Island is the only state where the mandate covers mandatory vaccination of both young females and males, with both Virginia and Washington only covering females.

Very few states have introduced HPV vaccine-related legislation in recent years ([Figure 1](#f1-rmhp-10-029){ref-type="fig"}). From a federal funding standpoint, two opportunities have been made available -- 1) the Vaccine for Children program, which provides the vaccine series at no cost to certain families, and 2) the Affordable Care Act (ACA), which now requires private insurers to provide coverage of ACIP-approved vaccines at no cost to the patient -- both of which impact state-policy development for public and private funding.

Discussion
==========

Understanding barriers to achieving HPV-vaccination policy and implementation of such policies remains a public health priority for those who care for adolescents and young adults. This study provides a critical update to the literature[@b5-rmhp-10-029] and examines the existing policy context, while also documenting the need for states to produce and enact evidence-based vaccination policy. Only three jurisdictions have successfully enacted a school mandate for the HPV vaccine, and we have little knowledge to suggest the overall impact of legislation on uptake and completion. From a federal perspective, there is little evidence that evaluates the health-related outcomes of the Vaccine for Children program or ACA provisions. There is a profound gap in understanding the impact of policy on HPV-vaccine use and morbidity related to HPV-related diseases.

States play a unique role in the formation and implementation of policies that support public health goals, and will continue to play a central role in vaccination policies and laws. This analysis provides evidence that most HPV-related legislative activities took place in the years immediately following the introduction of the HPV vaccine; this suggests that interest in HPV vaccination has steadily declined. A limitation of this current study is that it only assessed legislative language, and not actual state-based appropriation or monetary support for the enacted bills. An additional area of further study involves understanding the political, economic, and legal context that led to various HPV-vaccine legislative 1) bills introduced, 2) bills enacted, and 3) monetary appropriation. Understanding political, economic, and legal antecedents is particularly relevant to legislation involving the HPV vaccine, because of the vaccine's association with sexually transmitted infections and controversial messaging by some stakeholders and media outlets.[@b1-rmhp-10-029] Finally, it is necessary to examine communication related to HPV-vaccine legislation in terms of state legislators and the relationship with this discourse and public opinion.
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###### 

States introducing and enacting human papillomavirus-vaccine legislation (2006--2015)

  State            Mandated vaccine (females)   Mandated vaccine (males)     Public funding   Private coverage   Vaccine information   Awareness campaigns   Voluntary vaccination   Political backlash   Other   None
  ---------------- ---------------------------- ---------------------------- ---------------- ------------------ --------------------- --------------------- ----------------------- -------------------- ------- ------
  Alabama                                                                                                        ○                                           ○                                            ○       
  Alaska                                                                                                                                                                                                          ✠
  Arizona                                                                    ○                ○                                        ○                                                                  ○       
  Arkansas         ○                                                                                                                                                                                              
  California       ○                                                                          ○                                                                                                                   
  Colorado         ○                                                         ♦                ♦                  ♦                     ♦                     ○                                            ♦       
  Connecticut      ○                                                         ○                                                         ○                                                                  ○       
  Delaware                                                                                                                                                                                                        ✠
  District of      ♦                                                                                                                                                                                              
  Columbia                                                                                                                                                                                                        
  Florida          ○                                                                          ○                  ○                                                                                        ○       
  Georgia          ○                                                                          ○                  ○                                                                                        ○       
  Hawaii           ○                            ○                            ○                ○                  ○                     ○                                                                  ○       
  Illinois         ○                                                         ♦                ♦                  ○                     ○                                                                  ♦       
  Idaho                                                                                                                                                                                                           ✠
  Indiana                                                                                                        ○                     ♦                     ♦                                            ♦       
  Iowa                                                                       ○                ♦                  ○                     ○                                                                          
  Kansas           ○                                                                                             ○                                                                   ○                            
  Kentucky         ○                            ○                            ○                                   ○                     ○                     ○                                                    
  Louisiana                                                                                   ○                  ♦                                                                                                
  Maine                                                                      ♦                                                         ♦                                                                          
  Maryland         ○                                                                                                                                                                                      ♦       
  Massachusetts    ○                                                         ○                                                                                                                                    
  Michigan         ○                                                                          ○                  ♦                                                                                                
  Minnesota        ○                                                                                             ○                                                                                        ♦       
  Mississippi      ○                                                                                                                                                                                              
  Missouri         ○                                                                          ○                  ♦                                           ○                                            ○       
  Montana                                                                                                                                                                                                         ✠
  Nevada                                                                                      ♦                                                                                                                   
  Nebraska                                                                                                                                                                                                ♦       
  New Hampshire                                                                                                                                                                                                   ✠
  New Jersey       ○                            ○                            ○                ○                  ♦                                                                                                
  New Mexico       ○                                                         ♦                ♦                  ○                                                                                        ♦       
  New York         ○                            ○                            ♦                ○                  ○                                           ○                                            ○       
  North Dakota                                                                                ♦                                                                                                                   
  North Carolina                                                                              ♦                                        ♦                                                                          
  Ohio             ○                                                                          ○                                                                                                                   
  Oklahoma         ○                                                                                             ○                                                                                                
  Oregon                                                                                      ♦                                                                                                           ♦       
  Pennsylvania                                                                                ○                  ♦                     ○                                                                  ♦       
  Rhode Island     ♦ ![](rmhp-10-029Fig2.jpg)   ♦ ![](rmhp-10-029Fig2.jpg)                    ♦                                                                                                                   
  South Carolina   ○                                                                                                                                         ○                                                    
  South Dakota                                                               ♦                                                                                                                                    
  Tennessee                                                                                                                                                                                               ♦       
  Texas            ♦❖                                                        ♦                ♦                  ♦                     ♦                                             ♦                    ○       
  Utah                                                                                                                                 ♦                                                                          
  Vermont          ○                                                         ○                                                                                                                                    
  Virginia         ♦                            ○                                             ○                                                                                      ○                            
  Washington                                                                                                     ♦                     ○                                                                  ○       
  West Virginia    ○                                                                                                                                                                                              
  Wisconsin                                                                                                      ○                                                                                                
  Wyoming                                                                                                                                                                                                         ✠

**Key:** ○, Introduced legislation; ♦, enacted legislation; ![](rmhp-10-029Fig2.jpg), enacted through the Rhode Island Department of Health, which has the ability to enact this requirement without legislative action; ❖, legislatures passed HB 1098 to override the previous mandate; ✠, no legislation introduced.
